As is well known, it is extremely difficult to quantify pain objectively using current technology. As a first step toward adequate pain assessment, we propose a method to evaluate the reactions of the automatic nervous system (ANS) in response to painful stimuli by observing arterial wall impedance based on the fact that elucidation of the ANS is a major factor in the management of pain. Under the proposed method, the mechanical impedance (stiffness and viscosity) of the arterial wall is calculated from blood pressure and plethysmogram measurements on a beat-to-beat basis, and the normalized stiffness and viscosity ascertained from values at rest are used as indices to evaluate pain.
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In the experiments performed, we tested ten subjects (aged 22 -23) by applying external forces for all subjects), but the ratio of viscosity to stiffness did not. We also compared the coefficients of variation in the measured stiffness and visual analog scale (VAS) values during stimulation, and found that the mean coefficients of variation for stiffness (0.36, 0.26 and 0.25 for the stimuli of 1, 2 and 3 [N] for all subjects, respectively) were smaller than the ones of the VAS values (0.76, 0.63 and 0.64, respectively). From these results, it was confirmed that changes in the level of measured stiffness can be used to quantify the level of pain felt by a patient.
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